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(57) ABSTRACT

A mobile telephone handset (1) has 1ts circuitry (11) to be
driven by a rechargeable battery (17). The handset can to
perform a data processing operation such as a download or a
memory defragmentation, which requires battery power over
a considerable period of time and a battery sensor (20) 1s
coupled to the circuitry for indicating whether the battery has
suificient capability to complete the data operation. The cir-
cuitry (11) 1s configured to cease the data processing opera-
tion in the event that the battery 1s indicated to have insudfi-
cient capability to complete the operation. A battery charging
sensor (19) indicates when an external battery charger 1s
connected and the download or defragmention process is
preferably carried out using the power of the charger rather
than the battery.

12 Claims, 5 Drawing Sheets
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1
PORTABLE BATTERY DRIVEN APPARATUS

FIELD OF THE INVENTION

This invention relates to a portable battery driven apparatus
with improved operational management to take account of its
battery resource, and has particular but not exclusive appli-
cation to mobile telecommunications apparatus.

BACKGROUND OF THE INVENTION

The data memory capacity of portable battery driven appa-
ratus such as mobile telephone handsets, has increased sig-
nificantly and 1t 1s envisaged that mobile telephone handsets
may have mass memories with a capacity of the order of
Gbytes or more 1n due course. As a result, large amounts of
datamay be downloaded over the air to the handset for storage
in 1ts memory. However, the bandwidth of the mobile wireless
network 1s limited so that the delivery of for example a 30
Mbyte file over a general packet radio system (GPRS) net-
work typically would occur at 40 Kbit/sec and would take
approximately 100 minutes. Thus, 11 the battery of the mobile
handset has insufficient capability to support the download
over this period, the downloading process will fail and battery
resources will be wasted.

Also, the memory of the portable apparatus may become
fragmented over time and so a defragmentation housekeeping
routine should be carried out. As known 1n the art for com-
puters, this mvolves a systematic scan of the memory to
determine where various data blocks are loaded, so as to
identily unused fragmented portions of the memory and then
the data 1s reloaded into contiguous blocks so as to create
uniragmented memory regions for future use. The defrag-
mentation process can take a significant time, of the order of
15 minutes or more depending on the condition of the
memory and 1 the battery has insuificient capacity to com-
plete defragmentation process from beginning to end, the
process will fail and will have to be started again from the
beginning, wasting battery resources.

Also, with increased memory capacity in the portable
apparatus, 1t becomes desirable to provide a memory backup
to prevent accidental data loss, for example of digital photo-
graphs, videos and other data. One proposal 1s to upload the
data from the portable apparatus over the air to a remote
server 1n the Internet. The uploading uses up battery resources
in a similar manner to the downloading of data and so 1f the
battery has insutficient capacity to complete the upload, the
uploading process will fail and waste battery resources.

The present invention seeks to overcome these problems.

SUMMARY OF THE INVENTION

According to the mvention as provided a portable battery
driven apparatus including: circuitry to be driven by a
rechargeable battery to perform a data processing operation,
and a battery sensor coupled to the circuitry for indicating
whether the battery has suificient capability to complete the
data operation, the circuitry being configured to cease the data
processing operation in the event that the battery is indicated
to have insullicient capability to complete said operation.

Thus, 1n accordance with the mvention, a data processing,
operation, such as a download, upload or a defragmentation
process, 1s ceased 1n the event that the battery has insuificient
capability to complete the operation, without necessarily
allowing the operation to run down the battery charge com-
pletely.
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The mvention also includes a portable battery driven appa-
ratus including: circuitry to be driven by a rechargeable bat-
tery or by an external source of power that recharges the
battery, to perform selectable data operations, at least one of
the operations requiring higher battery capacity than others
thereof, and a charging sensor operable to sense when the
external power source i1s connected to the apparatus to
recharge the battery, the circuitry being responsive to the
charging sensor for performing said at least one higher battery
capacity requirement data operation in response to the exter-
nal power source being connected to the apparatus.

The mvention further includes a portable battery driven
apparatus including: circuitry to be driven by a rechargeable
battery, to perform selectable data operations, at least one of
the operations requiring higher battery capacity than another
thereof, and a charging sensor operable to sense when the
external power source 1s connected to the apparatus to
recharge the battery, the circuitry being responsive to the
charging sensor for performing said at least one higher battery
capacity requirement data operation powered by the external
power source when connected to the apparatus rather than the
rechargeable battery.

BRIEF DESCRIPTION OF THE DRAWINGS

In another aspect the invention includes a method of down-
loading data from a server to a battery driven portable appa-
ratus, comprising, determining 1 the battery has a suificient
level of charge to process the download, and 11 not, signalling
to the server that the download 1s to be aborted, the server
logging that the download was aborted due to insuificient
battery charge level.

In yet another aspect the invention includes a method of
uploading data for example back up of user data, from a
battery driven portable apparatus to server, comprising, deter-
mining if the battery has a suificient level of charge to process
the upload, and 1f not, signalling to the server that the upload
1s to be aborted, the server logging that the download was
aborted due to msuificient battery charge level and indicating
to end user that the back up 1s incomplete.

In order that the mnvention may be more fully understood,
an embodiment thereof will now be described by way of
example with reference to the accompanying drawings in
which:

FIG. 1 1s a schematic block diagram illustrating a mobile
telephone handset which communicates through a cellular
wireless mobile telephone network to a server connected
through the Internet;

FIG. 2 1s a schematic block diagram of the circuitry of the
mobile handset shown 1n FIG. 1;

FIG. 3 illustrates a process performed by the processor of
the mobile handset to perform a memory defragmentation
Process;

FIG. 4 1s a schematic tlow diagram of a process performed
by the processor of the handset to download data contents
from a remote server, over the air through the mobile network;

FIG. 5a 1llustrates the data flows that occur during a suc-
cessful download;

FIG. 5b 1llustrates the data flows that occur during an
unsuccessiul download, and FIG. 6 illustrates a process per-
formed by the processor of the mobile handset to perform an
upload for a memory back-up process.

DETAILED DESCRIPTION

In FIG. 1, a mobile station 1n the form of a mobile tele-
phone handset 1 communicates over the air with a cellular
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public land mobile network (PLMN) which 1s connected
through a network 2, such as the Internet to a content server 3
that can download data content to the mobile handset 1. The
content server 3 has an associated billing server 4 for billing
the subscriber for downloaded content.

The handset 1 includes a microphone 5, keypad 6, soft keys
7, a liquid crystal display (LCD) 8, earpiece 9 and internal
antenna 10. The handset 1 1s enabled both for voice and data
operations. For example, the handset may be configured for
use with a GSM network and may be enabled for wireless
application protocol (WAP) operation although those skilled
in the art will realise other networks and signal communica-
tion protocols can be used. Signal processing 1s carried out
under the control of a digital micro-controller 11 which has an
associated memory 12 that comprises a non-volatile, solid
state memory of relatively large capacity of the order of
Gbytes 1 order to receive data downloads from the content
server 3, such a video clips and the like. Flectrical analog
audio signals are produced by microphone 5 and amplified by
preamplifier 13a. Similarly, analog audio signals are fed to
the earpiece 9 through an amplifier 135. The micro-controller
11 recerves instruction signals from the keypad and soft keys
6, 7 and controls operation of the LCD display 8. Information
concerning the identity of the user 1s held on removable smart
card 14, in the form of a GSM SIM card that contains the usual
GSM international mobile subscriber identity and encryption
key K. that 1s used for encoding the radio transmission 1n a
manner well known per se. Radio signals are transmitted and
received by means of the antenna 10 connected through a rf
stage 15 to a codec 16 configured to process signals under the
control of micro-controller 11. Thus, 1n use, for speech, the
codec 16 recerves analog signals from microphone amplifier
13a, digitises them 1nto a form suitable for transmission and
feeds them to the rf stage 15 for transmission through the
antenna 10 to the PLMN shown 1n FIG. 1. Similarly, signals
received from the PLMN are fed through the antenna 10 to be
demodulated by the r1 stage 15 and fed to codec 16 so as to
produce analog signals fed to the amplifier 13a and earpiece

9

The handset 1s WAP enabled and capable of receiving data
for example, over a GPRS channel at a rate of the order ot 40
Kbit/sec. It will however be understood that the invention 1s
not restricted to any particular data rate or data transport
mechanism and for example WCDMA, CDMA, GPRS,
EDGE, WLAN, BT, DVB-T, IPDC, DAB, ISDB-T, ATSC,
MMS, TCP/IP, UDP/IP or IP, systems could be used.

The handset 1 1s driven by a conventional rechargeable
battery 17 that can be recharged by an external battery charger
18, which may be driven by a conventional mains supply. The
charger 18 can be plugged into the battery 17 when recharg-
ing 1s required. As known 1n the art, the battery charger may
include a cradle (not shown) into which the telephone handset
1 1s recerved, which has electrical contacts for supplying a
charging current to the battery 17.

A charging sensor 19 1s connected to the micro-controller
11 to indicate when the battery charger 1s connected and/or
supplying a charging current to the battery 17. The charger 18
may be configured to charge the battery 17 when 1ts charge 1s
depleted and thereafter when fully charged, to switch to a
sleep mode 1n which no charging takes place, until the user
re-activates the charging process.

The charging condition of the battery 1s monitored by a
battery monitor 20 which can monitor the battery voltage
and/or the current delivered by the battery 17.

When the battery 17 1s being charged by the charger 18, the
circuits of the handset 1 receive voltage from the charger 18,
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which acts 1n the manner of continuous, external power sup-
ply 1rrespective of the level of charge 1n the battery 17.

A user of handset 1 can request the downloading of data
content from one or more servers such as server 3, for
example to download video clips and the like to be replayed
and displayed on the display 7. Such downloaded video clips
are stored in the memory 12. Also, other data files of differing
s1zes may be downloaded and stored in the memory 12. The
user may delete some of the files over time when they are no
longer wanted. As a result, the memory 12 becomes frag-
mented and a defragmentation process may need to be carried
out. As known 1n the art, memory defragmentation 1s a pro-
cessor-intensive operation that takes typically 15 minutes or
more depending on how fragmented the memory storage has
become.

FIG. 3 illustrates a defragmentation process performed by
the micro-controller 10 to defragment memory 12, 1n which
the process 1s aborted 1n the event that the battery 17 has
isuificient capability to complete the defragmentation
operation completely. The process starts at step S3.0 and 1n a
preliminary step S3.1, the controller 11 checks the signal
from charging sensor 19 to determine if the battery 1s being
charged by the battery charger 18. It so, the circuitry shown 1n
FIG. 2 will be powered by the low voltage supply developed
by the battery charger 18 1rrespective of the state of charge of
the battery 17 and so a long data processing operation such as
defragmentation can be safely carried out whilst the charger 1s
operative.

Alternatively, the step S3.1 can be omitted and the frag-
mentation process performed either on demand by the user or
periodically under the control of the micro-controller 11.

In step S3.2, a preliminary scan ol the memory 12 1s carried
out to determine the degree of defragmentation of stored data
in the memory. As previously explained, the various data files
loaded 1n the memory may result 1n a number of discontinu-
ous memory areas that cannot be readily used and so a reor-
ganisation or defragmentation of the stored data may be
needed in order to release the unused memory space for
eificient use 1n the future.

At step S3.3 a determination 1s made as to whether defrag-
mentation 1s needed 1.e. whether the memory space will be
freed-up eflectively by reorganising the locations of stored
data within the memory. If no defragmentation 1s needed, the
process terminates at step S3.4. However, 11 defragmentation
1s needed, a check 1s carried out at step S3.5 to determine 1f the
battery 17 1s being charged by charger 18. If so, the battery
charger 18 will act as a continuous power supply 1rrespective
of the level of charge of the battery 17 and so 1t 1s safe to
perform the defragmentation process, which 1s carried out at
step S3.6. As well known 1n the art, this involves rearranging
the memory storage locations of stored data content so that
the files are held in contiguous memory storage locations
thereby, releasing fragmented memory areas and creating an
unused area for future use. The defragmentation process
involves many processing steps and may take 15 minutes or
longer depending on the degree of defragmentation of the
stored data and the number of steps required to move the data
to achieve a substantially contiguous use of memory locations
within the memory 12. Completion of the defragmentation
process 1s tested at step S3.7, and until 1t 1s completed the
battery charging 1s continuously checked at step S3.5 to deter-
mine that the battery charger 18 1s still connected.

I1 for some reason the battery charger 18 becomes discon-
nected (or 1n the event that step S3.1 was not used to trigger
the defragmentation and the battery charger 18 was not con-
nected in the first place) the defragmentation needs to be
carried out using power ifrom the battery 17. The charge level
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of the battery 17 1s checked using battery monitor 20 at step
53.8 1n order to determine whether the battery has suificient
capacity to carry out the defragmentation process completely.
If the outcome of test S3.8 indicates a satisfactory level of
battery charge then the defragmentation process goes forward
at step S3.6. However, 11 the test S3.8 indicates nsufficient
battery charge then the micro-controller 11 checks the charg-
ing sensor 19 at step S3.9 to determine whether the battery
charger 18 1s available for use. More particularly, the battery
charger 18 may be physically connected to the battery 17, for
example the handset 1 being placed in a cradle of the battery
charger but the circuitry of the battery charger 18 may be 1n
the aforementioned sleep mode where no charge 1s being
delivered for recharging the battery. If this 1s the case, the
battery charger 1s switched from its sleep mode into the bat-
tery charging mode at step S3.10, and the battery charger 18
becomes operative as a power supply to support the defrag-
mentation process. The operative state of the battery charger
18 1s then detected at step S3.5 and the defragmentation
process goes forward at step S3.6 as previously described.

However, 11 the battery charger 18 1s not available, for
example when the handset 1 1s removed from the cradle, the
defragmentation routine 1s aborted at step S3.11 because the
battery 17 has insuificient charge to complete the defragmen-
tation process completely.

The battery monitor 20 can operate 1n anumber of different
ways 1n order to estimate the charge capacity of the battery
and determine whether 1t will support the complete delfrag-
mentation operation. For example, the controller 11 and bat-
tery monitor 20 may operate 1n the manner described in our
U.S. Pat. No. 3,844,884, 1n which successive battery voltage
samples are taken over time and used 1n a computation pro-
cess to compute the standby time for the battery during the
idle mode1.e. whenno calls are being made. The controller 11
models the discharge characteristics of the battery and then
estimates from the voltage measurements the operational
time of the battery on the basis of a particular level of current
consumption appropriate for the defragmentation process.

FIGS. 4 and 5 illustrate a process for downloading data
content from the server 3 shown 1n FIG. 1. The data content 1s
relatively large and may take of the order of 20-30 minutes to
download. The micro-controller 11 of the handset 1 1s con-
figured to abort the download 1n the event that the battery 1s
determined to have insuilicient capacity to complete the
download, thereby conserving battery power that would oth-
erwise by unnecessarily used up 1n a fruitless download pro-
CEeSS.

The process starts at step S4.0 and a download request from
a user of the handset 1 1s detected at step S4.1. At step S4.2,
the size of the download 1s determined 1.¢. the size of the data
file to be downloaded from server 3. As shown 1n FIG. 54, this
can be achieved by the handset 1 sending a download request
at step S5.1 to the content server 3, which 1n turn sends data
s1ze information to the handset 1 at step S5.2.

The requested content may be available 1n different ver-
s10ms 1.¢. version I or version II that contain the same overall
data but of different qualities. For example a video clip may
be available 1n version I 1n a high quality high resolution and
in version II as a lower quality version of the clip of a lower
resolution. Version I has a larger file size than version II and
therefore takes longer to download.

Referring again to FI1G. 4, the micro-controller 11 checks at
step S4.3 whether the battery 1s being charged by the battery
charger 18, by checking data from the charging sensor 19. In
the event that the battery 1s being charged, the battery charger
18 acts as apower supply for the mobile handset 1 irrespective
of the level of charge in the battery 17 and so the download
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6

can be performed safely. Furthermore, the download can be
performed 1n version I of high quality.

However, 11 the battery 17 1s not being charged, the pro-
cessor checks at step S4.4 the charge level of the battery and
at step S4.5 determines whether the battery will support the
s1ze of the file to be downloaded either 1n version I or version
II. If the battery has suilicient charge to support version I 1n
high quality, then version I 1s requested at step S4.6. Simi-
larly, 11 the battery 1s being charged as detected at step S4.3,
then version I 1s requested at step S4.6. However, if the battery
will only support downloading of version II, version II 1s
requested at step S4.7. The version requests S4.6, S4.7 are
illustrated 1n FIG. 5q as step S5.3.

Then, at step S4.8, the data content 1s downloaded. This 1s
also illustrated at step S5.4 1n FIG. 3a.

Completion of the download 1s checked at step S4.9 and
when completed, a download complete signal 1s set 1s step
S4.10 to the content server 3 as illustrated at step S5.5 1n FIG.
5a. The download complete signal 1s passed by the content
server 3 to the billing server 4 so that the subscriber can be
charged for the downloaded data.

Referring again to step S4.9, until the download 1s com-
plete, the battery charge condition 1s checked at step S4.3.

Referring again to step S4.5, 1n the event that the battery 17
1s being used to support the downloading process and the
battery will not support the downloading of either version I or
version II, then a determination 1s made at step S4.11 as to
whether the charger 18 1s available and 1n the sleep mode. IT
s0, the charger 1s switched on at step S4.12 so that, with the
battery being charged (step S4.3) version I of the download
can be requested at step S4.6 as previously described.

However, 11 the charger 18 1s not available 1n its sleep mode
1.¢. when the charger 1s disconnected, a download abort signal
1s sent by the handset 1 to the content server 3, at step S4.13.
Thus, 1t a download 1s commenced 1n either version I or
version II and subsequently 1t1s found that the battery will not
support the download 1n the selected version I or 11, and the
charger 18 1s not available to take over from the battery 17,
then the downloading process 1s immediately aborted to avoid
further unwanted use of battery power 1n a fruitless down-
loading operation which cannot be completed. FIG. 55 1llus-
trates then sending of the download abort signal at step S5.6.
It will be understood that the sequence of events 1n FI1G. Sb are
the same as those of FIG. 5a except for the sending of the
abort signal at step S3.6 instead of the download complete
signal at step S5.5 i FIG. 5a. Thus, the downloading 1s
interrupted before the battery power 1s completely depleted.
The download abort signal S5.6 1s passed by the content
server 3 to the billing server 4 and the resulting financial
charge to the subscriber may be modified to take account of
the fact that the download was not completed. For example, a
reduced charge or no charge may be made for the aborted
download.

Also, the download abort signal generated at step S4.13
may be used to provide an alarm signal on the display 7 of the
handset 1 e.g. “The download has been terminated due to
insuificient battery power”.

In the event that the charger 18 1s connected and then
becomes disconnected during the download, before 1t 1s com-
plete as determined at step S4.9, then the battery level 1s
checked at step S4.4 and 11 1t 1s capable of supporting the
download, as determined at step S4.5, the download will
continue under battery power, but otherwise the downloading
process will terminate as previously described.

One advantage of the described system 1s that if, during the
download, 1t 1s found that the battery will not support the high
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quality version I, but would support version 11, then the down-
load can switch to version II for completion of the download.

With regard to the checking of the battery level at step S4.4
and S4.5, the battery charge level can be computed as previ-
ously described 1n relation to U.S. Pat. No. 5,844,884 and
then the computed operational life of the battery 1 a dedi-
cated mode can be compared with the time required to down-
load the requested content as determined at step S4.2. Also,
similar power consumption estimates can be performed on
the basis of the power consumption that occurs during the
downloading of content. Under poor downloading condi-
tions, a much higher current 1s used than under good or
excellent downloading radio conditions. This crude informa-
tion can be used to make a rough estimate of whether there 1s
suificient battery life to complete the download. The proces-
sor may with time teach itself a relationship between current
consumption and battery life 1n order to improve the battery
life estimate. Thus, the micro-controller 11 may run an algo-
rithm to estimate battery capability on the basis of the follow-
ing factors:

a) information about the signal quality/strength;

b) the history associated with previous downloads or other
battery driven operations such as defragmentation pro-
cesses, 1n respect of the amount of energy needed 1n
different operating environments to perform the opera-
tion concerned; and

¢) the battery age, since its capability to deliver current
degrades over time.

The algorithm can be calibrated on the basis of factors a) b)

and c).

The different versions of the data content 1.e. version I and
IT can have a large impact on the time taken to complete a
download. In a specific example, for version I, the quality of
the audio visual stream 1s 90 Kb/sec, the length of the video
clip 1s 10 minutes and the available bit rate through the mobile
network 1s 30 Kb/sec, which i1s a typical value for a GPRS
communication link, and the download time 1s of the order of
30 minutes for the clip. However, 11 the battery level 1s such
that the communication channel can only be kept open for 15
minutes then 1t the version II has an audio visual stream
quality o1 45 Kb/sec the version II quality can be downloaded
within the available time of 15 minutes.

In a modification to the described downloading procedure,
the two versions of the data may have different lengths rather
than different qualities. Thus, for example version I may be a
tull length version of a video clip whereas version I may be
edited highlights 1n order to provide a reduced download
time.

In a further modification, version I may be a full version
and version II a predetermined portion of version I e.g. 70%
of version I. In this modification, the battery check performed
at step S4.5 may determine whether the battery can support
downloading version II and may actually specity the percent-
age to be used for version II 1.e. version II 1s to be x % of
version I depending on the battery capacity, and to commu-
nicate this percentage to the server 3. Version II can then be
downloaded as previously described, and when the battery 17
becomes recharged at a later time, the remainder of version I
that was omitted from version II can be downloaded. The user
may be provided with a notification on display 8 such as
“Only part of the data was downloaded—please recharge the
battery”™.

The downloading described so far i1s a so-called “pull” in
which the handset 1 acts as a client for the server 3 and the
handset requests the downloading of the data content. How-
ever, the download can also be mnitiated by a “push™ 1n which
the server 3 initiates the downloading process. In the case of
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apush, the server 3 will send a push signal to the handset 1 that
includes data corresponding to the size of the data content to
be downloaded. The handset 1 responds by testing the capac-
ity of the battery 17 and reporting to the server 3 whether it has
the battery capacity to support the downloading of the data
content and also 1f version I or version II can be supported.
The downloading of the appropriate version then proceeds
and the battery 1s monitored during the downloading process
as previously described with reference to FIG. 4.

FIG. 6 illustrates a process performed by the micro-con-
troller 10 to upload the contents of the memory 12 to the
server 3 to provide a back-up of videos, digital photographs
and the like that are stored by the subscriber 1n the handset.
According to the invention the uploading process 1s aborted in
the event that the battery 17 has msuilicient capability to
complete the uploading operation completely.

The process starts at step S6.0 and at step S6.1 a check 1s
made to determine if to an upload has been requested. This
can either be a request made by the subscriber, a periodic
request generated by the micro-controller 11 as part of its
general housekeeping routine, or in response to charging
sensor 19 detecting that the handset 1 has been connected to
the charger 18. Also, the back-up may be requested by the
server 3. If no upload 1s needed, the process terminates at step
56.2. However, if upload 1s requested, a check 1s carried out at
step S6.3 to determine if the battery 17 1s being charged by
charger 18. If so, the battery charger 18 will act as a continu-
ous power supply irrespective of the level of charge of the
battery 17 and so 1t 1s safe to perform the upload process,
which 1s carried out at step S6.4.

The upload process mmvolves transmitting the contents of
the memory 12 to a subscriber-specific memory location in
the server 3. The uploading may take 30-40 minutes or longer
depending on the amount of data stored 1n the memory 12.
Completion of the uploading process 1s tested at step S6.5,
and until 1t 1s completed the battery charging 1s continuously
checked at step $6.3 to determine that the battery charger 18
1s st1ll connected.

I1 for some reason the battery charger 18 becomes discon-
nected, or i 1t was not connected 1n the first place, the upload-
ing needs to be carried out using power from the battery 17.
The charge level of the battery 17 1s checked using battery
monitor 20 at step S6.6 in order to determine whether the
battery has sullicient capacity to carry out the uploading
process completely. This may involve the controller 11
checking the amount of data stored in the memory 12 to be
uploaded and comparing the upload time for the data with the
operational time for the battery computed as described pre-
viously. I the outcome of test S6.6 indicates a satisiactory
level of battery charge then the uploading process goes for-
ward at step S6.4. However, 11 the test $6.6 indicates insudfi-
cient battery charge then the micro-controller 11 checks the
charging sensor 19 at step S6.7 to determine whether the
battery charger 18 1s available for use, as previously described
with reference to FIG. 3. I this 1s the case, the battery charger
1s switched from i1ts sleep mode into the battery charging
mode at step S6.8, and to the battery charger 18 becomes
operative as a power supply to support the data uploading
process. The operative state of the battery charger 18 1s then
detected at step S6.3 and the uploading process goes forward
at step 56.4 as previously described.

However, 11 the battery charger 18 1s not available, for
example when the handset 1 1s removed from the cradle, the
uploading 1s aborted at step S6.9 because the battery 17 has
insuificient charge to complete the defragmentation process
completely. The termination of the memory back-up process
may be signalled at step $6.10 to the user of the handset by a
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message on the display 8, such as “Memory back-up failed
due to lack of battery power—please charge the battery.” Also
a message 1s transmitted at step S6.10 to the server 3 1n order
to signal that the upload has been aborted.

Many other modifications and varnations of the described
system are possible. For example whilst the imnvention has
been described 1n relation to a mobile telecommunications
handset, 1t 1s applicable to other apparatus driven by recharge-
able batteries such as laptops and PDAs.

Also, whilst the downloading has been described 1n terms
of a cellular mobile network from server 3, other servers
could be used, for example a set top box or personal computer
which can be accessed by the portable apparatus through
local connectivity such as Bluetooth, infra-red, wireless LAN
or the like.

The mvention claimed 1s:

1. An apparatus, comprising:

circuitry to be driven by a rechargeable battery to perform

a data processing operation including downloading data
content, the data content being configured in a first rela-
tively large size and a second relatively small size, and

a battery sensor coupled to the circuitry, the battery sensor

being configured to indicate whether the battery has
suificient capability to complete the operation of down-
loading of the data content,
the apparatus being configured to obtain data correspond-
ing to the size of the content to be downloaded,

wherein said circuitry 1s configured to estimate whether the
battery has the capability to support the downloading of
the content 1n said first size, and 11 1t 1s estimated that the
battery does not have the capability to support the down-
loading of the content 1n said first size, to estimate
whether the battery has the capability to support the
downloading of the content 1n said second size, and the
circuitry 1s configured to cease the downloading of the
data content in the event that the battery 1s indicated to
have isuilicient capability to complete the download-
ing of the data content.

2. An apparatus as claimed 1n claim 1 wherein the circuitry
1s configured to cease the downloading of the data content
after 1t has started in the event that the battery 1s indicated to
have nsuilicient capability to complete said operation.

3. An apparatus according to claim 1 wherein said first size
1s of a relatively high quality and the second size 1s of a
relatively low quality.

4. An apparatus according to claim 1 wherein said first size
1s ol a relatively long play duration and the second size 1s of
a relatively short play duration.
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5. An apparatus according to claim 1 wherein the battery
sensor coupled to the circuitry 1s configured to indicate
whether the battery has sufficient charge to complete the data
operation.
6. An apparatus according to claim 1 wherein the battery
sensor 1s operable configured to detect at least one of the
voltage of the battery and the current delivered by the battery.
7. An apparatus according to claim 1 wherein the battery
sensor 1s configured to sense the condition of the battery
continuously.
8. An apparatus according to claim 1 wherein the battery
sensor 1s configured to sense the condition of the battery
intermittently.
9. An apparatus according to claim 1 including an alarm
configured to alert a user that the battery has insuificient
charge to complete the data processing operation 1n advance
of 1t being determined that the battery has insuificient capac-
ity to support the data processing operation.
10. An apparatus according to claim 1, further comprising
a mobile telecommunications handset.
11. A method, comprising:
performing by circuitry driven by a rechargeable battery a
data processing operation including downloading data
content, the data content being configured in a first rela-
tively large size and a second relatively small size;

indicating by a battery sensor coupled to the circuitry
whether the battery has sufficient capability to complete
the downloading of the data content;

obtaining data corresponding to the size of the content to be

downloaded;

estimating whether the battery has the capability to support

the downloading of the content 1n said first size, and 1f 1t
1s estimated that the battery does not have the capability
to support the downloading of the content 1n said first
s1ze, estimating whether the battery has the capability to
support the downloading of the content in said second
size; and

ceasing the downloading of the data content in the event

that the battery 1s indicated to have isuificient capabil-
ity to complete the downloading of the data content.

12. A method as claimed 1n claim 11, further comprising:

11 the battery does not have suilicient capability to complete

the downloading of the data content, signalling to a
server that the download 1s to be aborted, and the server
logging that the download was aborted due to 1nsuifi-
cient battery charge level.
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